Background and Aim: Contamination of endoscopy suites with bacteria during procedures is of concern particularly through droplets during handling of biopsy specimens. It has been advocated that suctioning while removing the biopsy forceps could help to reduce potentially hazardous bioaerosols. The aim of the present study was to evaluate the efficacy of air suctioning during removal of the biopsy forceps. Materials and Methods: Airborne bacteria were collected by an impactor air-sampler (MAS-100). Fifty liters of air were collected continuously for 30 seconds at a 30 cm distance from the colonoscope suction channel. Room air samples were taken in the endoscopy suite in the morning prior to the beginning of the endoscopy program, during colonoscopy with a sham biopsy in the descending colon with and without suctioning and at the end of the procedure day. Standard 90 mm Petri dishes containing a selective medium for gram-positive cocci (CNA blood agar) were used with the impaction sampler and colony forming units/m3 (cfu) were determined. Results: Measurements were performed at fifty consecutive colonoscopies. Prior to the beginning of the endoscopy program, the bioaerosol burden in the colonoscopy suite reached a mean of 4.2 cfu/m3. During colonoscopies performed without suctioning at biopsy the bioaerosol burden increased to 29.4 cfu/m3 whereas this burden increased only to 15.1 cfu/m3 when the suctioning was applied during removal of the biopsy forceps. The difference in bioaerosol burden between suctioning and no suctioning was highly significant (p < 0.0005). At the end of the procedure day the airborne bacteria count dropped to 15.6 cfu/m3. The analysis of the colonies on the CNA blood agar identified predominantly enterococci. Staphylococci spp. and other gram-positive bacteria were rarely isolated. Conclusion: The present study indicates that the bioaerosol burden during handling of biopsy specimens is not neglectable but can be reduced by the simple habit of applying suctioning during acquisition of biopsies. This practice might be an important infection-control measure during gastrointestinal endoscopies.
Introduction
The colon is populated with a diverse community of microorganisms whose quantity make up more than half of the wet weight of faeces. Human stool is reported to contain as many as 10 11 -10 12 colony forming units (cfu)/g of faeces (1, 2) . Large bowel preparation for colonoscopy focused primarily on cleansing most faeces out of the colon. Still, many bacteria are left behind and colonoscopes have been found to harbour as many as 5.2 x10 5 cfu/ml after clinical use (3) . Bacterial burden of endoscopes after proper cleaning, high-level disinfecting, and rinsing have been studied extensively (4) (5) (6) (7) (8) (9) (10) . On the other hand, the magnitude of air contamination of endoscopic suites during and after gastrointestinal endoscopic procedures is underinvestigated as are strategies to reduce the spraying of faecal bacteria into the air.
Lessons learned from air contamination during bronchoscopic procedures cannot be readily applied to endoscopic procedures since (1) pulmonary airborne pathogens pose different risks to examiners and supporting staff compared to colonic pathogens and (2) diagnostic and therapeutic procedures differ during bronchoscopy and lower GI endoscopy.
Among the instrumentation procedures, insertion and removal of forceps through the biopsy channel of the endoscope are considered important factors in interpatient instruments-related infection (11) . These procedures may also be an important factor to spread colonic bacteria into the air leading to bacterial contamination of the endoscopy suites. To measure the extent of hazardous working conditions and air pollution different sampling devices have been investigated. At least 10 air samplers are currently marketed, and are based on different physical principles (mainly impaction, centrifugal acceleration or filtration). Impactors are the most widely used type of sampler in the hospital setting (12, 13) . In this study we chose the MAS-100 impactor air sampler, which has been used for some time.
With this background we designed a study aimed at measuring bacterial air contamination before, during and at the end of an endoscopy day by an impactor air sampler and to evaluate a simple strategy of applying suction during biopsy forceps removal to reduce air contamination during endoscopy.
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Methods
The present study was performed in the Endoscopy Unit and approved by the Ethics Committee of the University Hospital of Zurich as part of a Quality Control Program.
Over a 4-months period air samples were collected during elective, diagnostic colonoscopies performed in one endoscopy suite in our institution. Air samples were not collected during emergency colonoscopy as were procedures involving Switzerland) were used for bowel preparation. The most commonly indication for coloscopy was abdominal pain (40%) followed by screening colonoscopy (38%), stool irregularities (32%), hematochezia or melena (20%), iron deficiency anemia (18%), weight loss (6%) and anal pain (2%).
Quantifying bacterial air burden
In preliminary studies microbial identification of the recovered microorganisms Bioaerosol burden increased with the time of day at which colonoscopy was performed. Still, bioaerosol burden when removing the biopsy forceps under suctioning was always lower compared to situations when the biopsy forceps was removed without suctioning ( Figure 3) . By the following morning the airborne microorganism load returned to "baseline" and no accumulation effect was noted.
Isolated bacteria species
As mentioned in the method section selecting only gram positive bacteria was deliberately chosen in order to avoid ceiling effects during quantification. The analysis of the colonies on the CNA blood agar identified predominantly enterococci.
Staphylococci spp. and other gram-positive bacteria were rarely isolated.
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Discussion
In the present study we report bacterial air burden in the endoscopy suite before, during and after colonoscopies. Applying simple measures such as applying suction during forceps removal reduces bacterial contamination in the surrounding air, limiting the biohazard to which examiners, supporting staff and patients are exposed.
Among methods aimed at reducing bacterial spread air suctioning during forceps removal is a simple and inexpensive method to reduce air contamination. It requires primarily the endoscopist's awareness of the effects of pushing the suction button on the endoscope for a short period of time when handling is focused on forceps removal. To our surprise we didn't find in the literature any previous reports on the burden of bioaerosols and infections among health care professionals working in gastrointestinal endoscopy suites.
Colonoscopes are used in an area of the body with high numbers of microrganisms.
To perform colonoscopies presents a special bacterial challenge to the 
What Is New Here
-there is a considerable bioaerosol burden when handling biopsy specimens during colonoscopies -this burden can easily be reduced by applying suctioning when removing biopsy forceps -this practice might be an important infection-control measurement during gastrointestinal endoscopies
